mum number of modes of the system S(A + HPJ,B,C), which are I insensitive to variation of the parameters of P, to arbitrary prespecified locations, it does not yield necessarily a stable system. It may well happen that some of the roots of the resulting characteristic polynomial det[XI-A -HPJ + B K ] lie in the right half of the complex plane, even for P = Po where Po is the nominal value of P. If this is the case it would perhaps be desirable to assign less than r, insensitive modes but secure, in the same time, the stability of the overall system, at least for the nominal values of the parameters of P.
perhaps be desirable to assign less than r, insensitive modes but secure, in the same time, the stability of the overall system, at least for the nominal values of the parameters of P.
In the case where the spaces that are spanned by the columns of H and B are disjoint and m >q, it is possible to assign m modes of S(A + HPJ -BK, B, C) to arbitrary, prespecified locations in the left half-plane, make these modes insensitive to the parameters of P, and assign the remaining n-m poles of the system S(A + it is easily verified that if
the additional state feedback law u== -K2x does not affect the position Of these poles. Thus, i f there exists a m X (n -q) matrix Vo which satisfies
where A, is defined in (8b), the substitution of Vo in (9) would result in a feedback controller that assigns sI,s2---s, as uncontrollable modes of S(A -BK, -BK, H J ) and in the same time satisfies (1 9). As by (20)
where V; is the jth row of Vo and It -q > n -m, it is always possible to solve for V, and construct the required controller.
IV. CONCLUSION
A synthesis method that determines the maximum number of modes which are insensitive to parameter uncertainty in the system dynamical matrix is established for multivariable systems. An attempt to assign the maximum possible insensitive modes to prespecified positions in the left half-plane may sometimes cause instability and the designer would prefer, perhaps, to assign a smaller number of modes that are insensitive to the parameter uncertainty but ensure, at the same time, the stability of the resulting closed-loop system. A design method which assigns all of the system poles to prespecified locations in the left half-plane, when the system parameters possess their nominal values, and makes m of these poles entirely insensitive to the pamAeters uncertainty is presented. This method can be easily applied to multivariable dominant poles design where the dominant poles are ma& insensitive to the uncertainty in the system parameters and the remaining poles are positioned, for nominal values of the parameters, f a r enough to the left to maintain the dominant type structure poles for small parameter variations. 
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0uwu-r FEEDBACK CONTROL
A. Formulation of the Problem
Consider the same problem as in Section 11-A but with Two cases were examined: 1) S=O for which we obtained For each m e we considered the following in addition to A( po):
Trajectories, as well as controls corresponding to each value of the parameter, are plotted for the two c a s e s ; S = 0 (Fig. 1) and S = 3001 (Fig.  2) . It is seen that the addition of sensitivity terms in J improves sensitivity but control effort is increased. .~ We may not choose the control to be a function of the synthetic output, nor may we in any way choose the influence.
I. INTRODUCTION
It is well known that for the nonsingular linearquadratic regulator (LQR) problem, if the system is stabilizable via the control, and detectable via the synthetic output, then an optimum feedback control does exist, and this control stabilizes the system [l]. However, in the limitedstate LQR problem, these conditions are no longer sufficient, and we may have the interesting situation that the optimum control does not stabilize the system! 
